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Introduction
Omphalocele is a congenital abdominal defect that occurs in
1 of 4,000 to 7,000 live births. Sex ratio is 1:1. It is called giant
omphalocele (GO) when the defect is larger than 5 cm or
contains the liver.1,2 Omphaloceles are believed to result
from a failure of the lateral unfolding of the embryo, leading
to an inadequate development of the abdominal cavity.3,4 A
GO consists of a three-layeredmembrane of peritoneum that
contains mainly intestines and liver, Wharton’s jelly, and
amnion.5 A high incidence (60%) of associated congenital
anomalies is reported, essentially cardiovascular malforma-
tions.6,7 Prognosis depends on the presence of congenital
malformations and karyotypic anomalies.8 The mortality of
this pathology is considerable, ranging from 10 to 25%.9 For
infants requiring positive ventilation at birth, the mortality
may be as high as 67% compared with 25% in cases managed
nonoperatively with delayed surgical closure.10
The disproportion of the abdominal cavity and the con-
tents of the hernia, and the inadvisability to perform neo-
natal closure of the defect can be criteria for its classiﬁcation
as a GO.11 Many strategies for the management of GO have
been described. When feasible, primary staged closure is
widely accepted. For patients with several comorbidities,
Keywords
► giant omphalocele
► treatment
► delayed closure
Abstract Giant omphalocele (GO) management is controversial and not easy. Conservative
management at birth and delayed surgical closure is usually mandatory. Postponed
surgery may be challenging and carry the risk of intensive care treatment. We report on
ﬁve children who were treated in our department for GO between 2000 and 2010.
Initially, the patients were managed conservatively in West Africa. Delayed closure of
the ventral hernia was performed in Switzerland after patient transfer through a
nongovernmental organization. Fascial closure was performed at the median age of
23 months. Median diameter of the hernias was 10 10 cm ranging from 10 8 cm to
24  15 cm. Four (80%) patients had associated anomalies. Three children needed
mechanical ventilation in the intensive care unit after surgery. Median hospitalization
was 19 days. Complications were seen in two patients. The follow-up showed no
recurrence of ventral hernia. There was no mortality.
This report shows that conservative management of a GO at birth with delayed closure
of the ventral hernia after transferring the patients to a European center is a safe
approach for West African children and avoids life-threatening procedures. Delayed
closure of a GO may be nevertheless challenging everywhere.
New Insights and the Importance for the Pediatric Surgeon
Delayed closure of a GO is challenging, and this type of surgery inWest Africa remains risky and life compromising at any age.
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signiﬁcant pulmonary compromise and/or very low weight
at birth, or when conditions of neonatal resuscitation are
deﬁcient, conservative management with primary epithe-
lialization followed bya delayed closure of ventral herniation
is a safer approach.12,13
In this case series, we present here our experience with
ﬁve children born in West Africa with GO, who were trans-
ferred and treated in Lausanne after initial management in
their home countries. The aim of this study was to analyze
the results of delayed closure of GO to determine whether
this surgery could be performed at the local institutions.
Case Series
Between 2000 and 2010, ﬁve children with GO were treated
in our service of pediatric surgery at the Centre Hospitalier
Universitaire Vaudois (CHUV) in Lausanne. All patients came
from West Africa.
The Department of Pediatric Surgery of the University
Hospital in Lausanne (CHUV) has been providing medical
support to Benin and Togo since 1980 by organizing yearly
surgical missions and follow-up of operated children. The
surgical missions take place in the Hospital Center of the
Department of Zou and Colline, in Abomey, Benin. The
Pediatric Hospital of Sédo-Goho, built in 1997 in Abomey,
Benin, selects children according to their pathology in pre-
paration for the surgical mission.14 The ﬁve children pre-
sented here were selected for transfer to our hospital in
Switzerland during our surgical missions to Benin. Their
condition was deemed too serious for local treatment and
surgery. The criteria for the transfer of these ﬁve children
were associated anomalies and size of the omphalocele.
Five patients (three girls, two boys; ►Table 1) were trans-
ferred to Switzerland for reconstructive surgery. Three were
natives of Benin, two others came from Togo. Surgery was not
performed in Abomey because of the possibly complex nature
of the procedure, associatedmedical conditions, and degree of
availability and adequacy of postoperative care.
There was no available information about term, mode of
delivery, and weight at birth. Obviously, there was not any
prenatal diagnosis. Patient 1 (►Table 1) had an operation in
his native country following the Gross technique in the ﬁrst
day of life.15 All others beneﬁted from nonsurgical topical
therapy leading to epithelialization of the GO. Limited data
were available concerning initial treatment because of a lack
of detailed medical documents. There was no precise infor-
mation on the duration of hospitalization after birth and on
the frequency of topical applications. Data regarding chro-
mosomal abnormalities in this group of patients were not
available.
The median diameter of the hernias was 10  10 cm,
ranging from 10 8 cm to 24 15 cm. In patient 5, the entire
liver protruded in the GO (►Fig. 1). In the other patients, the
omphalocele contained part of the liver and the intestines.
Associated anomalies were observed in four (80%) patients,
including tetralogy of Fallot (one), patent ductus arteriosus
(one), bilateral inguinal hernia (two), bilateral cryptorchidism
(one), pelvic kidney (one), partial sterna cleft (one), andGoltz’s
syndrome (one), an autosomal dominant inherited disorder
characterized by numerous basal cell carcinomas, maxillary
keratocysts, and musculoskeletal malformations.4,16
Cardiovascular anomalies found in two patients were
corrected surgically before GO management. Both were
operated in our hospital.
Delayed closure was performed at a median age of
23 months (range: 17–56 months). Direct closure was
possible in four patients. Fascial edges were deﬁned.
Herniated viscera were reduced and fasciae were closed
with interrupted nonabsorbable sutures without any
patches. No difﬁculties were related to the surgical proce-
dure, and the abdominal wall closure was realized without
undue tension.
Patient 5 required four operations and ﬁve general an-
esthesias. He underwent staged closure following the Schus-
ter modiﬁed technique17: two meshes (GORE DUALMESH
Biomaterial 18 24 2mm,W. L. Gore & Associates), which
were fashioned to the size of each fascial edge of the defect
(►Fig. 1), were sutured centrally to each other to attain
viscera coverage. The surrounding skin ﬂaps were mobilized
and then approximated over the patches, leaving them
Table 1 Patient cohort
Patient Sex Associated
malformations
Size
(cm)
Age at
surgery
(m)
ICU
stay
(d)
Mechanical
ventilation
(d)
Hospital
stay
(d)
Parenteral
nutrition
(d)
Complications Controls
1 M Tetralogy of Fallot
Bilateral inguinal hernia
10  10 34 0 0 17 0 3
2 F Patent ductus arteriosus 20  10 56 0 3 12 0 2
3 F 10  8 17 3 0 19 6 High blood pressure 1
4 F Goltz’s syndrome
Pelvic kidney
Sternal cleft
10  8 23 15 10 19 15 1
5 M Bilateral inguinal hernia
Bilateral cryptorchidism
24  15 17 42 41 84 37 Oliguria
Respiratory distress
Patch exposure
Wound infection
3
Abbreviation: ICU, intensive care unit.
European Journal of Pediatric Surgery Reports Vol. 5 No. 1/2017
Delayed Closure of Giant Omphaloceles in West Africa El Ezzi et al. e5
Th
is
 d
oc
um
en
t w
as
 d
ow
nl
oa
de
d 
fo
r p
er
so
na
l u
se
 o
nl
y.
 U
na
ut
ho
riz
ed
 d
ist
rib
ut
io
n 
is 
st
ric
tly
 p
ro
hi
bi
te
d.
partially exposed. Gradual plication of the sac with metallic
clamps was then performed every 48 to 72 hours at the
bedside in the pediatric intensive care unit (ICU). The patches
were removed and deﬁnitive closure achieved in the operat-
ing room 84 days later. Concomitant procedures included
sternal cleft closure associated to an appendectomy (n ¼ 1)
and correction of a bilateral hernia (n ¼ 1).
Postoperative complications were observed in two pa-
tients. The ﬁrst patient showed a transient high blood
pressure that did not require treatment and declined spon-
taneously 4 weeks later. The second suffered respiratory
distress requiring prolonged intubation, central venous
line sepsis due to Staphylococcus epidermidis, and wound
infection associated with dehiscence and patch exposure.
Both patients survived.
Of our ﬁve patients, three had to remain in the pediatric
ICU during the postoperative period, with a mean stay of
20 days. Three required mechanical ventilation 3, 10, and
41 days, respectively.
Three patients needed parenteral feeding for a mean
duration of 19.3 days (range: 6–37).
In the other two patients, early enteral feeding was
possible without any parenteral nutritional support.
The length of hospitalization varied from 12 to 84 days,
with a median stay of 19 days, after which the patients
returned to their home countries. The follow-up controls
ranged from one to three postoperative controls that took
place each year in Benin 10 to 36 months after surgery. No
recurrence of a ventral hernia was observed during this
follow-up period.
Discussion
This case series shows that conservative management of GO
at birth in West Africa without neonatal intensive care and
delayed closure of the ventral hernia in a European center
turned out to be safe.
Fig. 1 Steps of ventral hernia correction in patient 5. (A) Preoperative aspects of giant omphalocele (GO). (B) Peroperative aspect: GO content
and GO closure using the Schuster technique. (C) Gradual plication and ﬁnal closure of ventral hernia.
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Complicationrateswere low. Theageof thechild at thetime
of reconstructive surgery does not seem to be an important
criterion for complications and safety. Nevertheless, the
delayed closure of a GO is challenging, and this type of surgery
in West Africa seemed not to be feasible.
GO treatment is still controversial and quite challenging.
Primary fascial closure in the case of a GO may be proble-
matic because of the undercapacity of the abdominal
cavity.18,19 The visceral reintegration could lead to several
life-threatening complications such as respiratory or cardiac
failure, in addition to digestive ischemia and liver or renal
insufﬁciency.9,19 In this case, the patient needs either
intensive care with intubation, or a new operation applying
a surgical alternative, for instance, the use of the Schuster
bag. Nowhere did we ﬁnd any clues for measuring the risk of
surgical reopening.
Operating a GO in West Africa may lead to postoperative
difﬁculties and is therefore very risky. Survival may be
compromised. We only had ﬁve patients, and yet three of
them needed intensive care after abdominal closure. Accord-
ing to different studies, children may spend long time in the
ICU because of the prolonged need for ventilation (3–71
days) with a high risk of sepsis.20,21 Such a strategy is not
applicable in West African hospitals because of local
conditions.
Local complications such as wound dehiscence and infec-
tion are also to be considered.10,19
Conservative treatment (delayed closure) consists in
initial nonsurgical management of the GO sac followed by
a delayed closure of the ventral hernia.22 Topical epithelia-
lization of theGO is one of themain conservative approaches.
Alcohol was the ﬁrst topical agent used by Ahlfeld in 1899.
Then, in 1987, Hatch and Baxter reported two successful
cases using silver sulfadiazine with delayed closure at
9 months.23 Several topical agents were used to promote
eschariﬁcation and epithelialization of the omphalocele sac,
including silver nitrate or sulfadiazine, mercurochrome, and
povidone–iodine. Silver sulfadiazine seems to be the most
used agent for primary epithelialization.2
Another procedure for the management of GO consists of
the use of a silo bag for gradual reduction.24 But the place-
ment of a silo may sometimes be technically difﬁcult and
needs to be done under general anesthesia. The risk of
infection and/or dislodgement must be taken into account.
In our study, the use of a prosthetic implant was needed in
patient 5 who had undergone ﬁve operations for the imple-
mentation, change, and removal of the patch. He is the patient
who had the most postoperative complications, including
oliguria, respiratory distress with 41 days of mechanical
ventilation, patch exposure, and wound infection.
Direct abdominal wall closure was performed in the
remaining four patients. However, two of them needed to
be treated in the ICU, and one had to be intubated for several
days. Their evolution was uneventful, without cardiopul-
monary compromise and a relatively short hospital stay
(12–19 days). In the group treated by Pereira et al, 18%
needed admission to the ICU postoperatively.19
There is controversy regarding the best age for surgical
correction of a ventral hernia. Available studies suggest a
time ranging from 6 months to 2 years.19,24 In our experi-
ence, it is approximately 23months, which also depended on
the time at whichWest African patients are referred to us. No
recurrence of the hernia was observed during our modest
follow-up. Neither was any mortality reported. This is com-
parable to the results reported in the literature.24
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None.
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